Optimization of the rate of DNA hybridization and rapid detection of methicillin resistant Staphylococcus aureus DNA using fluorescence polarization.
The hybridization rate of two complementary single-stranded DNA 24-mers was determined at various NaCl concentrations using a fluorescence polarization method. The rate was taken as the rate constant of the second order reaction, obtained by mathematical fitting of the time course curves of hybridization. The rate increased with the NaCl concentration, plateauing in the concentration range of about 1-2 M. Over the temperature range of 46 degrees C to 56 degrees C, it was found that in 0.8 M NaCl, hybridization was complete in under 10 min and that the difference in the polarization values between specific hybridization and non-specific binding was greater at lower temperatures. Under the optimized conditions of 0.8 M NaCl at 46 degrees C, the time for DNA hybridization to reach 90% completion decreased to less than 5 min. The assay time for one sample was 10 min and the detection limit was of the order of 10(-10) M (40 fmol per assay). Under the optimized conditions, the DNA of methicillin resistant Staphylococcus aureus (MRSA), which had been multiplied by PCR, could be detected within 10 min.